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Summary
Background.— Screening for Wolff-Parkinson-White (WPW) syndrome is recommended in
children and young adults. The aim of this study was to evaluate the clinical and
electrophysiological characteristics of patent WPW syndrome in subjects ≥60 years of age. 
Methods.— Four-hundred and fifty-nine consecutive patients with WPW syndrome, aged 8–80 years,
were recruited; 32 (7%) of these patients were ≥60 years of age. The clinical, electrophysiological
and therapeutic data for these patients were evaluated. 
Results.— Sixteen men and 16 women, aged 60–81 years (67±4.5), were admitted for resuscitated
sudden death (1), rapid atrial fibrillation (4), syncope (4), or junctional tachycardia (13); 10
patients were asymptomatic (10). Left lateral bundles of Kent were detected more frequently in
patients over 60 years (56%) than in those <60 years of age (40.5%). Reciprocal tachycardia was
induced in 58% of subjects <60 years of age and 53% of those ≥60 years old (difference not
significant); atrial fibrillation was more frequent in subjects ≥60 years of age (37.5% vs. 19%)
(p<0.05). The incidence of malignant forms of WPW syndrome was identical in older and
younger subjects. Ablation of the accessory pathway was indicated 18 times; effective ablation
of a left bundle of Kent required a second intervention more often in patients ≥60 years of age
(22% vs. 5%) (p<0.05).
Conclusion.— WPW syndrome is not uncommon in subjects over 60 years of age (7%). Left lateral
accessory pathways, that have similar conduction properties to those in much younger subjects,
are common. Ablation of the bundle of Kent is often difficult but is indicated in symptomatic
subjects or those with more serious forms of WPW syndrome.
© 2008 Published by Elsevier Masson SAS.
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Résumé
Justification.— L’évaluation du syndrome de Wolff-Parkinson-White (WPW) est recommandée
chez les enfants et les jeunes adultes. Le but de cette étude a été d’évaluer les caractéristiques
cliniques et électrophysiologiques de sujets de plus de 60 ans ayant un WPW patent. 
Méthodes.— 459 patients âgés de 8 à 80 ans ont été recrutés consécutivement pour un WPW.
32 d’entre eux avaient au moins 60 ans (7 %). Leurs données cliniques, électrophysiologiques et
thérapeutiques ont été évaluées. 
Résultats.— 16 hommes, 16 femmes âgés de 60 à 81 ans (67 ± 4,5) ont été admis pour une mort
subite récupérée (1), une fibrillation auriculaire (FA) rapide (4), une syncope (4), des
tachycardies jonctionnelles (13) ou étaient asymptomatiques (10). Le faisceau de Kent était
plus souvent latéral gauche (56 %) qu’avant 60 ans (40,5 %). Une tachycardie réciproque a été
induite chez 58 % des sujets avant 60 ans, 53 % après (NS), une FA plus fréquemment après
qu’avant 60 ans (37,5 % vs 19 %) (p<0,05). L’incidence des formes malignes a été identique
avant et après 60 ans. L’ablation du faisceau de Kent, indiquée 18 fois a nécessité une
2e procédure plus fréquemment après qu’avant 60 ans en cas de localisation gauche (22% vs 5 %)
(p<0,05).
Conclusion.— Le WPW n’est pas rare après 60 ans (7 %). Il est souvent dû à un faisceau de Kent
latéral gauche qui garde des propriétés de conduction similaires aux sujets plus jeunes.
L’ablation du faisceau est souvent difficile mais est indiquée chez les sujets symptomatiques
ou avec une forme grave.
© 2008 Published by Elsevier Masson SAS.
Assessment of children and young adults for Wolff-Parkinson-
White (WPW) syndrome is recommended because of the risk
of sudden death linked to this condition. Although the
frequency of sudden death is low (0.3%) (1-4), WPW syn-
drome can be treated and death prevented. Individuals
with WPW syndrome may be asymptomatic or symptomatic.
Recent studies by Pappone have confirmed the value of
evaluating asymptomatic subjects, but their investigations
only involved subjects less than 35 years of age (5,6). There
have been few studies involving older subjects with WPW
syndrome.
Classically, the effective refractory period of the acces-
sory pathway increases with age and its conduction changes
(7-10). This is particularly known in young children (11),
with the possible disappearance of preexcitation in young
children. In parallel, the risk of atrial fibrillation increases
with age (12). Nevertheless, older patients are generally
considered to have a lower risk of serious events. 
The aim of this study was to evaluate the clinical and
electrophysiological findings in subjects with patent WPW
syndrome over 60 years of age, to determine whether these
subjects differ from the younger adult population.
Methods
Study population
The initial study population consisted of 459 consecutive
patients (274 men, 185 women), aged 6–81 years (mean
35±16 years), with WPW syndrome on electrocardiography.
Patients were examined for unexplained syncope (n=55),
and documented tachycardia or palpitations (n=243). The
remaining patients were asymptomatic and were examined
only for evaluation of their WPW syndrome. 
Thirty-two of these patients (7%) were ≥60 years of age
and made up the cohort for evaluation in the current study.
Method of evaluation
All relevant clinical data for these patients were collected.
All subjects underwent an electrophysiological examina-
tion, which was carried out by the endocavitary route at the
time of hospitalisation in symptomatic subjects, or by the
transoesophageal route in out-patient clinic in asymptoma-
tic subjects or those with unexplained syncope. This exami-
nation was carried out in the electrophysiology room by the
same protocol. Until 2003, we used an amplifier of impulses
to stimulate via the oesophageal route. Currently, electro-
physiological studies by the endocavitary and oesophageal
routes are carried out in the same way using a biphasic sti-
mulator (micropace BARD France).
Our procedure has already been described several times
(13, 14), and consists of atrial stimulation at increasing
frequencies until the Wenckebach point, which allows us
to determine the highest frequency conducted by the
accessory pathway and that conducted by normal
pathways. Programmed atrial stimulation with one and then
two extrastimuli was carried out in the basal state with two
cycles set at 600 and 400 ms. This study was repeated
under isoproterenol perfusion (0.02 to 1 μg/min) if the exa-
mination failed to reveal a malignant character under basal
conditions. 
During this study, we evaluated the localisation of the
accessory pathway using classical electrocardiographic cri-
teria (15, 16), defined by maximal preexcitation in deriva-
tions of the 12-lead ECG. This localisation was confirmed in
subjects who were symptomatic and required ablation of
the accessory bypass tract.
Reentrant tachycardia or atrial fibrillation was investiga-
ted and the maximum frequency conducted by the acces-
sory pathway determined.
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Definitions
Atrial fibrillation or reciprocal tachycardia were considered
to have occurred if the tachycardia lasted for more than
1 min. Conduction through the accessory pathway was
defined as the shortest cycle observed after atrial stimu-
lation at increasing frequency with 1:1 conduction over
the accessory pathway.
Subjects with WPW syndrome were considered to be at
risk of serious events if sustained atrial fibrillation could be
induced and RR cycles conducted by the accessory pathway
were <250 ms in the basal state and <200 ms with isoprote-
renol.
Follow-up
Following our investigations, ablation of the accessory
pathway was indicated in symptomatic subjects or in
asymptomatic subjects where a potentially malignant form
of the disease was identified. Asymptomatic patients with
no criteria for malignancy were not treated. Patients were
followed up for between 6 months and 10 years (mean
3±2 years).
Statistical analysis 
The results are expressed as the mean±standard deviation
(SD). Clinical and electrophysiological data were compared
with the Chi2 and Student’s t test.
Results
Clinical data
The cohort of subjects ≥60 years of age comprised 16 men and
16 women, aged 60-81 years (mean 67±4.5 years). 
These subjects were admitted for recovery from ventri-
cular fibrillation occurring in the post-operative period
(gastro-intestinal surgery) in an asymptomatic subject, for
a first episode of rapid atrial fibrillation in four previously
asymptomatic subjects (Figure 1) (one of these patients had
received verapamil for hypertension), for unexplained syn-
cope in four cases, or for reciprocating tachycardia in
13 cases. Finally, 10 subjects were totally asymptomatic,
played sport and were evaluated for a certificate of fitness
for sport. One patient had ischemic cardiomyopathy, three
others had primitive dilated cardiomyopathy and one sub-
ject had arthritis of the lower limbs.
Electrophysiological data
The accessory bundle was located on the left in 24 patients,
either in the lateral position in 18 cases, or the postero-sep-
tal position in six. Eight other subjects had a right postero-
septal bundle of Kent. The left lateral localisation was more
frequent in our population than in younger adult subjects
but the difference was not statistically significant. 
The maximum frequency conducted 1:1 to the ventricles
by the bundle of Kent was 186±59/min in the base state and
268±25/min with isoproterenol.
Figure 1. ECG trace on admission of a 75-year-old patient treated for ischemic cardiomyopathy and admitted following stress linked to
the death of a close relative: atrial fibrillation at a pacing rate of 240/min driven by a right postero-septal bundle of Kent. 
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The effective period of the accessory pathway which
could be determined with certitude for 28 patients was
282±31 ms in the base state and 225±20 ms with isoprotere-
nol. In four patients studied only by the transoesophageal
route, measurement of the effective refractory period of
the accessory pathway was limited by the absence of atrial
capture for a relatively high extrastimulus value (>240 ms). 
Tachycardia by reciprocal rhythm was induced in
17 patients (53%). Atrial fibrillation was induced in
12 patients (37.5%).
Seven patients (22%) had criteria compatible with a mali-
gnant form of WPW syndrome because it was possible to
induce atrial fibrillation at a driving rate of >200/min in the
base state and >290/min with isoproterenol. 
Clinical and electrophysiological findings 
in subjects ≥60 years of age compared 
with younger subjects
The baseline clinical data, symptoms and gender distribu-
tion were similar for the two age groups (Table 1). The pre-
sence of an evolving cardiomyopathy was more frequent in
older subjects (12.5%) than in the younger age group (1%;
p<0.001). The accessory pathway was more often located in
the left lateral wall in older subjects than in younger sub-
jects but this difference was not statistically significant.
Electrophysiologically, induction of atrial fibrillation occur-
red more frequently in older subjects. The other electro-
physiological parameters were not significantly different.
Treatment and follow-up
Eighteen patients underwent tentative ablation of their
bundle of Kent because of spontaneous or induced tachy-
cardia with poor functional tolerance. There was failure of
ablation in four cases out of 15 with a left accessory
pathway due to difficult retrograde arterial catheterisation
(n=3) or to the occurrence of a complication (pericardial
effusion requiring subsequent drainage in one case). In two
of these cases, the bundle of Kent was approached by the
trans-septal route during the second intervention. The
other patients received another anti-arrhythmic treatment.
Three patients suffered from atrial fibrillation between
1 month and 4 years after ablation.
Among the subjects who did not undergo ablation, one
67-year-old with malignant WPW syndrome on electrophy-
siological examination presented a very rapid syncopal
atrial fibrillation which has been described in a previous
report (17).
Discussion
WPW syndrome is less frequent in the elderly than in youn-
ger subjects. Only 7% of individuals with WPW syndrome in
our centre were over 60 years of age. This preexcitation
syndrome is usually due to the presence of a left lateral
bundle of Kent which can rapidly conduct impulses to the
ventricles. 
It has previously been shown that the electrophysiologi-
cal findings vary little with age when subjects are asympto-
matic (14). This may explain previous observations of a first
serious episode occurring in elderly subjects (17, 18), espe-
cially because these subjects have a risk of atrial fibrillation
which increases in parallel to the risk of cardiomyopathy.
Classically, the effective refractory period of the accessory
pathway increases with age (7-10), but the risk of atrial
fibrillation also increases, hence the risk of a first episode
of rapid atrial fibrillation as seen in four of our patients
(19). This followed gastro-intestinal surgery in one of our
subjects and the use of verapamil in another.
Radiofrequency ablation, which is currently the recom-
mended technique in symptomatic subjects with a potenti-
ally serious form of WPW syndrome, is particularly interes-
ting in elderly subjects where tachycardia is often poorly
tolerated especially if it is associated with underlying car-
diomyopathy (20, 21). Nevertheless, due to the left lateral
localisation, retrograde access is sometimes complicated if
Tableau 1 Comparison of clinical and electrophysiological data in subjects more than 59 years of age and less than
60 years of age with Wolff-Parkinson-White syndrome.
Age <60 years Age >59 years p
Number 427 32
Age 32±14 67±4.5
Syncope 51 (12%) 4 (12.5%) NS
Asymptomatic 152 (35.5%) 10 (31%) NS
Left lateral bundle of Kent 173 (40.5%) 18 (56%) NS
Sex male 257 (60%) 16 (50%) NS
Reentrant tachycardia 248 (58%) 17 (53%) NS
Atrial fibrillation 83 (19%) 12 (37.5%) <0.05
Maximum base frequency 195±62/min 186±59/min NS
Effective refractory period of the bundle of Kent (base) 270±31 ms 282±25 ms NS
Maximum iso frequency 247±64 268±25 NS
Effective refractory period of the bundle of Kent (iso) 235±25 ms 225±20 ms NS
Wolff-Parkinson-White (at risk) 53 (12%) 7 (22%) NS
Max iso frequency: maximum frequency conducted 1:1 by the accessory pathway in the presence of isoproterenol.
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the aorta is very atheromatous with a high risk of arterial
emboli. Moreover, there is a risk of recurrence of atrial
fibrillation after ablation of the bundle of Kent (22, 23) and
this was confirmed in the current study.
Similar data on the risks linked to radiofrequency abla-
tion in elderly subjects, particularly those with left lateral
accessory pathways, have been reported by Chen et al.
(10). In contrast, the accessory pathway has been found to
have a longer refractory period in older subjects than in
younger individuals; this was not found here but our study
population differed. The population studied by Chen et al.
included patients sent for ablation because most had recur-
rent junctional tachycardia; only 20 of the 45 patients had
anterograde conduction by the accessory pathway, the
others had a bundle of Kent that was hidden and retro-
grade. The data from our study were obtained by assess-
ment of symptomatic and asymptomatic subjects with a
ventricular preexcitation syndrome. It should not be forgot-
ten that this syndrome is often asymptomatic when it is
detected in preventive medicine.
Taking into account the possible risks linked to this
condition, our data confirm the importance of carrying out
investigations for WPW syndrome, irrespective of the age of
a subject, and even if they are asymptomatic, particularly
if the patient needs to undergo extensive surgery. Prescrip-
tion of drugs such as verapamil or digoxin is contraindicated
in these subjects without evaluation of the electrophysiolo-
gical characteristics of the accessory pathway (24).
In conclusion, WPW syndrome can be observed in subjects
≥60 years of age and this population represents 7% of the total
number of subjects with WPW syndrome admitted to our hos-
pital centre. This syndrome is often due to the presence of a
left lateral accessory pathway, which may have retained its
rapid conduction properties. We therefore recommend syste-
matic examination, particularly if the patient continues to
play sport or needs to undergo complex surgery. Ablation of
the accessory pathway is indicated as soon as the patient
becomes symptomatic, but this should be performed carefully
due to the difficulty accessing a left bundle of Kent. 
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